[Increase of mitochondrial DNA copies with low level of DNA repair in tissue cells of gamma-irradiated mice].
The damage and the change in the number of mitochondrial DNA (mtDNA) copies in brain and spleen tissues of gamma-irradiated mice were studied. The changes in the number of mitochondrial DNA (mtDNA) copies were assayed by the comparative analysis of the density values of long-extension PCR products of the mtDNA fragments (16 kb) and the cluster nuclear gene of beta-globin (8.7 kb). PCRs of mtDNA fragments and the nuclear gene of beta-globin were carried out simultaneously in one test-tube within total DNA. Our results showed that in brain and in spleen cells of mice exposed to gamma-radiation an increase in copy number (polyploidization) of mtDNA with regard to the nuclear gene beta-globin took place. The induction of polyploidization of mtDNA observed in cells of gamma-irradiated animals is regarded as the development of a compensatory reaction because of the energy deficiency due to the increased ATP consumption and structural alteration of genes controlling OXPHOS. The data enabled the assumption that because of the low efficiency of repair systems in mitochondria the induction of synthesis of new mtDNA copies on intact or little affected mtDNA templates may be the major mechanism for the retention of the mitochondrial genome which is constantly damaged by the endogenous ROS and is affected by ionizing radiation and/or other exogenous factors.